RNAse protection assays for the simultaneous and semiquantitative analysis of multiple murine matrix metalloproteinase (MMP) and MMP inhibitor mRNAs.
Matrix metalloproteinases (MMPs) are a family of proteinases that play a major role in the metabolic degradation of extracellular matrix proteins. In order to examine the expression pattern of different MMP or MMP-inhibitor genes two RNase protection assays (RPAs) were developed that allow the simultaneous and semiquantitative assessment of their respective mRNAs. Probes for the detection of MMPs stromelysin 1, 2 and 3, matrilysin, metalloelastase, gelatinase A and B, collagenase and membrane type MMP (MT1-MMP) were included in the first RPA probe set, while probes for tissue inhibitor of matrix metalloproteinase (TIMP) 1, 2, 3 and alpha 2-macroglobulin (alpha 2-M) were included in the second probe set (inhibitor of matrix metalloproteinase-IMP set). Titration experiments revealed that this method allows the detection of MMP and inhibitor mRNAs present in at least 0.03 microgram of spleen poly(A)+ RNA. Both RPA sets were further evaluated by analyzing the expression of MMP and IMP genes in brain, kidney, spleen and liver in a murine model for endotoxemia after intraperitoneal LPS injection. Control animals showed an organ-specific constitutive expression of one or more MMPs and a high expression of TIMPs. Following LPS injection, an organ-specific upregulation or induction of MMP and TIMP RNA species was found. This change was most pronounced in the spleen, while liver, kidney and brain showed minor or no changes in MMP expression. An IMP upregulation was detected in all organs. These RPA probe sets provide a valuable tool for the simultaneous assessment of MMP and IMP gene expression under physiological and pathological conditions.